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ABSTRACT . An Bf‘r.ﬁ/”*r#”rf

| oeske ex M. Fleischer reveals that a new combina-

evaluation

tion in the genus Heterophyllium (Schimper) Kindberg
replace B (Mitten)

Brotherus for its IIHH['U;II}l}' 4]imnr[>|1ir stem and

s necessary (o amblystega
branch leaves. strongly serrate leal apices, dilferen-

Hated alar cells in an excavale group. erect and
symmeltric capsules, and strongly paptllose spores.
Heterophyllium amblystegum (Mitten) Y. Jia. S, He &
Crosby is here validated and lectotypilied along with
a full deseription and a key to the Himalavan species
of Heterophyllium.

Brotherella.

lium. Hhimalayas, Pylaisiadelpha. Sematophyllaceae.

ANey words: Bryopsida,  Heterophyl-

The Hrrjf/ir-’rf’//u

| oeske ex M. Fleischer has been 1n revision sincee

circumscription ol the  genus
Loeske (1910) first proposed 1t invahidly, on the basis
of two infrageneric groups ol Stereodon Milten 1n
Brotherus (1908): subgenus Heterophyllium (Schim-
per) Lindberg and subgenus Pseudo-Rhaphidostegium
Brotherus. While validating the genus. Flerscher
(1914) modified 1ts delimitation by excluding those
species once placed in the subgenus Heterophyllium
(Brotherus, 1908). Brotherus (1925) basically followed
IIH' {‘{}Ill‘{‘[ll nli [*Wt‘im'llt'!' (I(”l) 1) l't'{*uglli}iirlg t|lt‘
ceneric status ol Brotherella. Since then, Brotherella
has been widely aceepted until Buck (1984) recently
proposed the replacement of Brotherella by Pylaisia-
delpha Cardol. However, Ando et al. (1989) argued

that the two genera are distinet from each other and

maintained the same generie concepl ol Fleischer

(1914) on Brotherella. Most Buck and

Goflinet (2000) yet again recogmzed Brotherella and

recently.

Pylaisiadelpha as two independent genera, which also
represents the opimion of the present paper.

A study of Asian Brotherella reveals that one of is
Hpt'('it*m . mnh/}‘ﬁh’gu (_i\"lilltf'll) Brotherus has been
misplaced in its current genus. Our examination of the

lype specimens ol this species uncovers  several

NOVvON 1T

critical features that do not it mto the circumserip-
Lions of Brotherella and Pylaisiadelpha. hul are more

characteristic of Heterophyllium (Schimper) Kindberg

(sce Table 1). The distinet features are the regularly
pinnately branched stems. the dimorphic stem and
branch leaves  with  long-acuminate  and  strongly
serrate apices: the differentiated alar region consisting
of enlarged, reddish brown, and thick-walled cells

forming an excavate group: the erect and symmelric

capsules: the perfect peristome with a high basal
membrane and two cilia:; and the distinetly papillose
spores. Buck (1998) rightly stated that the genus
Heterophyllium was readily recognized by the long-

acuminate leaves with gradually tapered. strongly

serrate acumina and well-dilferentiated alar cells 1
an  excavale group. Based on the morphological
features ol B. amblystega. the following new combi-
nation 1s necessary. Although Index Muscorwm (Wijk
1062, 1969) atiributes the combmation H.

amblystegum to “Musci FL. Buttenzog 4: 1174, 1923,

el al..

Fleischer (1923) provided no  direct  or indirect

relerence to any basionvm there, citing only “Hjeter-

ophvllium] amblystegum [sic].” 1.e.. there 1s not any

indication of a basionym author. In page 1697 of the

index. Fleischer (1923) cited only H. “amblystegum
1_\\}'”5.) Flsch.” Therefore. we are ll'l‘a';itiil;t_'; these as
invalid. It may be noted that, of the slightly more than
100 new combinations attributed to Fleischer's Wuser
der Flora von Buitenzorg in the Index Muscorum. many
were proposed 1 exactly the same way. 1.e.. not even
ndirect indication of basionyms was given. There are
several instances in Glossadelphus on page 1352
1923).

validated on a case-by-case. as-needed basis.

(Fleischer, These should be studied and

Heterophyllium amblystegum (Mitten) Y. ha. S

He & (]mr-:h}'. comb. nov. Hu:-a.inn}nl: Stereodorn

Bot..

Brotherella  amblystega

amblystegus Mitten, ). Proc. Linn. Soc..

Suppl. 2¢ 97, 1859,
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Table 1.

Character comparisons of Brotherella. Pylaisiadelpha. and Heterophvllium.

Brotherella

Pylatsiadelpha

Heterophyllium

’lants = {_'illl]lllillli_lll'
Slems irregularly branched or rarely

subpimnaltely branched
l.eaves stem and branch leaves not clearly
differentiated; upper margins

H{."I'I'll]:';lli‘ to serrate., or I'll‘i-il'l‘,.' cnlire

usually not complanate
irregularly branched

stem and branch leaves not
clearly differentiated:
upper margins denticulate

nol complanate
subpinnately to pinnately branched

stem and branch leaves
differentiated: upper margins

strongly serrate

or nearly entire

Alar cells  usually enlarged and inflated.
consisting of a row of rather
thin-walled cells at base

Capsules  strongly inclined to nearly horizontal.
+ asymmeltric

Peristome  peristome perfect; basal membrane
often hight‘l‘ than 1/3 the Ilt‘ighl
of the teeth: eilia poorly developed
or 1 to 2, delicate

SPOres smooth or only faintly roughened

not conspicuously enlarged or
inflated

crect 1o shightly inelined.
symmeltric

peristome rather imperfect, basal
membrane often lower than
1/3 the heteht of the teeth:
cilia rudimentary or absent

minulely papillose

enlarged. subquadrate, thick-
walled, forming an excavate
oTOup

erecl o somewhal inclined,
symmelrie or asymmelric:

peristome perlect; basal membrane
olten higher than 1/3 the height
of the teeth: cilia (1 1t0)2 to 3.

long

nearly smooth or strongly papillose

(Mitten) Brotherus, Nat. Pfl.. ed. 2. 11: 425.
1925. Pylaisiadelpha amblystega (Mitten) W. R.
Buck, Yushania 1(2): 11. 1984. TYPE: [India.
Sikkim: J. D). Hooker 973 (lectotype. designated
here. NY: duplicate, BM). Figure 1.

Plants medium-sized to rather robust. brownish
yellow or golden yellow, caespitose: main  stems
creeping, regularly pinnately branched; branches

2442 X 0.2-0.3 mm

transverse round, ca.

().1-0.2 mm diam.. with

leaves;  stem  1n seclion
0.4 mm diam.. cortical cells in 3 lavers, irregularly
rounded, medullar cells  thin-walled. irregularly
rounded quadrate, central strand absent; pseudopar-
aphyllia few, foliose on stems and branches. Leaves
dimorphic, imbricately appressed when dry, patent to
squarrose when moist; stem leaves broadly lanceolate
with long, slender, flexuose acumina, strongly serrate
above, 1.8-2.1 X 0.3-0.5 mm: median leal cells
linear-rhomboidal, 45.77-78.88 X 3.66-5.09 um:;
alar cells in an excavate group with 12 to 16 reddish

brown, inflated, rectangular or subquadrate, thick-

walled —cells, 21.28-37.50 X 11.20-23.68 um:
branch leaves narrowly lanceolate with slender

aqecumina. 1.2—-1.4 X

O 1o 12 1 number. Dioicous. Inner perichaetial leaves

0.2—0.3 mm: alar cells fewer.

narrowly lanceolate. long-acuminate, serrale above,
2.0-3.0 X 0.3-0.4 mm, costae absent; outer peri-
chaelial leaves smaller. Setae reddish. smooth. twisted
when dry, 3.5-4.0 ¢m long; capsules oblong-ovoid, ca.
|.5 mm long. 1.0 mm diam.; opercula not seen: annul
not clearly developed: peristome double; exostome
teeth  yellowish  brown. narrowly triangular, ca.
350 wm long, coarsely papillose above, cross-striolate

below: endostome segments yellow, slenderly lance-

olate, keeled, nearly as long as the teeth; basal

membrane high, 1/3—1/2 as high as the segments; cilia
()2 1o 3. Calyptrae not seen. Spores spherical, large,
20-31 um diam., strongly papillose.

Gangulee (1980) reported two species of Hetero-
phyllium from the Himalayas: H. confine (Mitten) M.
Bhutan and H. (Mitten)
Brotherus from Sikkim. The former was synonymous
with /1. affine (Hooker) M. Fleischer by Tan and Jia
(1999), while the latter 1s now widely accepted in the
1970). Al

Fleischer from renitens

egenus  Herzogiella  Brotherus  (lwatsuka.
present, only Heterophyllium affine is known from
the Himalayas. Heterophyllium amblystegum is differ-
enl [rom H. affine as explicitly shown in the following

key.

KEY TO THE HIMATAYAN SPECIES OF HETEROPHYLIILM

la. Plants autoicous; leaves creclopatent when moist.
erect and appressed when dry: leal apices flexuose:
margins olten narrowly reflexed below: alar cells
differentiated by a group of enlarged. rectangular.
yellowish cells: capsules slightly inclined. eylin-
drical, asymmetric: cilia 1 to 3: spores nearly
BIIUE, oo 5 B Sttt et b ain ke i s H. affine

Ib. Plants dioicous; leaves palent to squarrose when

moist, imbricately appressed when dry: leal apices

straight or slightly recurved: margins plane: alar
differentiated by

cells a group of moderately

iflated. r-‘-uln'] uadrate. brown or reddish brown cells:

capsules erect, oblong-ovoid, symmetric; cilia (1)2

lo 3: spores strongly papillose. . .. .. .. H. amblystegum
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Figure 1. Heterophyilium amblystegum (Mitten) Y. Jia, S. He & Crosby. —A. Plani with sporophytes. —B. Stem leat, —(C-
. Branch leaves. —I. Apical leaf cells. —1. Median leal cells. —]. Median marginal leal cells. —K. Alar and basal leal
cells. —L. Portion of stem cross seclion. —M=N. Pseudoparaphyllia. —O. Perichaetia and portion ol seta. —P-Q. Inner
perichactial leaves, —R=T. Outer perichactial leaves. —U. Median perichactial leal cells, —V. Basal perichaetial leal cells,

—W. Capsule, —X. Portion of peristome. —Y. Spores. All drawn from the duphcate f. D. Hooker 97.3 (BM). Scale bars: A =

20 mm: B=G = 0.4 mm: H-K. M=N, U=V = 55 um: L. = 45 pm; O = 0.9 mm; P-T = 0.6 mm; W = 1.45 mm; X = 85 pm;
Y = 70 um.
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